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JAOCTIIKEHHA 0CO6/INBOCTEN POBOTH [)KEPEN BUNPOMIHIOBAHHA
NMA3MU B PI3HUX PEXUMAKX 1A NIABULUEHHA 3ABAJJO3ANKULLEHOCTI
KOCMIYHOIO ANAPATA

Onucano merog igentuthikayii kocmivnux anaparis (KA) 3a nexontponsosauum sunpomintosanuam (HKB), akuii nonarac
B aHani3i BunpomiHoBaHHa 6oproeoi anapatypu (bA) Buasnenoro kocmiunoro 06’ckra (KO) i nopiBHAHKI 3 MaTemMaTHYHUMHK
mogensmu npoyecis, Aki MawoTb 6yTH igenTHghikosani. le J03BONUTL NIGBHIWHUTH AKICTb (HYHKYIOHYBAHHA CHCTEMH KOHTPO-
Jit0 KocmiyHoro npoctopy. liponoxoBanwii meTog He nuwe 3abe3neyye gogarkosi sigomocti npo pobory bA cnocrepemysa-
uux KA, a i gac amory knacuthixysatu KO 3a ocob6nuBoctamu pobotn B nacHBHOMY pexxumi noKayii BHyTpiwnix cucrem KA.

Kniouogi cnoea: KocmidHWi anapat; nna3ma; 60pToBa cucTeMa Hasiralyi Ta MOGInbHOr0 38°A3Ky; ryCTUHA MOTYXXHOCTI; KOMMBAHHS
reTepoavHa; aMHamivyHa MOfenb; KyCKOBO-MiHIHA anpoKc/MaLlis; pagioTeEXHIYHa CTaHLis.

Beryn
Po3BnTok cyyacHux 3aco6iB HaBiralii Ta TenekomyHikalii, Lo
MpaLtoioTb B iMNYNbCHOMY pexumi Ha 6opTy KA, Bumarae po3po6-
ki 1 YPOBAMKEHHS [KEPEN BUNPOMIHIOBAHHS Na3Mi OMTUYHOIO
fiana3oHy 3i CTabinbHUMM EHEeprooLLagHUMIN XapakTepUCTKaMU Ta
3pyYHAMI eKcnyaTaLiitHumi napametpamu [1],

Ananiz nonepegix gocnigmenn

Yei Binomi pocnimkeHHs 0co6nnBy yBary npuainsTb HadiHoCTI
po6OTY [KEPEN BUMPOMIHIOBAHHS B MYCKOBWX PEXWMaX 3a Pi3HMX
yMOB ekcnnyataujii. Takuid nigxin [03B0ONsSE BYKOPUCTOBYBATW 3a-
3HayeHi [kepena B GaraTbOX npurnagax TenekoMyHikali i B cuc-
Temax Hasirauji [2].

Baxnueum € cnexkTp BUNPOMIHIOBAHHS MKEpena HaBirauiiHoro
MPUCTPOIO0 YW 3aC0BY TENeKOMYHIKaLii, OCKINbK/ [OBXWHA CBITO-
BOi XBUNi ABNsSiE COGOI ICTOTHY 03HaKy cepeposuila (NOBITPSAHNIA
npocTip, Bakyym Towlo) ii nowwmpeHHs. Hanpuknag, cnexkTpanbHi
XapakTepUCTVKI [KEepena BUNPOMIHIOBAHHS BICOKOI IHTEHCUBHOCTI
BW3HAYal0TbCH ranoigHUMK AOMILLKaMK, WO BBOAATLCSH B PO3PALH
nanbHuKK, a cave: TLJ pae 3eneHuin, Nad — nomapaHyesui,
a Ind,; — CWHiA Konip BUNPOMIHIOBAHHSA. [loegHyiou i aowmil-
KA B MEBHI NponopLi, OTPUMYEMO MPaKTUYHO BYAb-AKUA CMEKTP
BUAVMMOrO AianasoHy, a8 0TXe, YMOXMBIOEMO YTBOPEHHS «BikHa»
B CyLiMbHOMY LUapi Na3mu B30BX 30BHiLLHLOI 060n0HKM KA ans
nepenasaHHs iHchopmaLil B iMNYNbCHOMY PEXMMI.

[Mpn [OCNimXEeHH Ta KOHCTPYOBaHHI NNa3MoBIX NPUCTPOIB ak-
TyanisyeTbcs npo6nema MycKoOBOTO PEXVMY B PO3PSHHOMY 06 EMi
[3; 4]. Nyck (3ananioaHHs) 3anexuTb Bif Pi3HIX NapaMeTpis; fia-
METpa i JOBXWHM po3psaaHoi 06nacTi, pody raay, Lo ii HanoBHIOE,
TEMNEPATYPU HAaBKOMMLLHBOMO CEPeaoBHLLa.

Mera crarri
[NocTaBneHo 3aBAaHHS BU3HAYNTM 3aMEXHICTb MyCKOBGI HANpyriA
(Hanpyrv 3ananiosaqtsa) U, Bif Hanpyru Uq) (hopMyBaHHS OCHOB-
HOro po3psiay B PO3PSOHOMY ManbHIKY.

OcHxoBHa vactuHa

B3aemo3B'a30k Mix Hanpyroio U, (opmysaHHs po3psay i Ha-
npyroto U, 3anantoBaHHg NOAAETbCS Sk (DYHKLIOHaNbHA 3aNeXHICTb
U,= f(Ucp), BMKOPUCTOBYBAHa B PO3paxyHKax nnasmoBoro npu-
cTpoto [5].

Hanpyry U, (opmyBaHHS po3psgy Ans pisHuX 3Ha4eHb pagiyca
R nanbHuka i Tcky P rasy (y gaHoMy Bunagky — aproy) B nanb-
HWKY 3HaX0OWMO 3i CMiBBIOHOLLEHHS

U, = f(R, P), €
1 1 3 3 1

Uy, =133-K*+ejciptjt,
ne K — koeaiujeHt pyxnusocTi ioHis, K = 2 cwm?/(B-c);

€, — [ieneKTpu4Ha crana aprowy, €, = 8,85-107'2 ®/w;

C — KoeiUieHT, L0 BM3HAYae pif ra3oBOro CepenosuLLa
i 3aNexXuTb Bif pagiyca narnbHUKa;

Jo — TYCTMHa ENeKTPOHHOro CTPyMy Ha Mexi nnasmiu,
Jo = 10 A2,

P — Tuck aprody B nanbHuky, P = 1330; 2660; 3990;
6650 Ma.

[ng Bu3HaveHHs Hanpyrv U, 3ananioBaHts 4epes Hanpyry Utp
(hopmyBaHHA PO3pAaY NONepeaHbo 064UCMMO KOe®ILiEHTU & npo-
nopuinHocTi 2 = —2- anq pi3HnX 3Ha4eHb TUCKY P aproHy i pagiyca
R nansHuKa. ®

3HayeHHd U, o64mucnoemo 3rigHo 3 (1).

KoedhilieHTn £ ans pisHUX 3HaueHb Ud) i U, 3HaxoaumMo mare-
MaTU4HOID 06POBKOI0 CTATUCTUYHMX faHuX [1]:

k, =15,0+03; k, = 31%0,1;
ky=23+01k, =16+03.

PesynbraTi  BUKOHaHWX 064/CNeHb NOJAEMO BIAMOBIOHO B
Tabn. 1-4.

JayBaXuMo, L0 38 HOPMAMbHOrO PO3NoAiny nomunka X, cno-
CTEPEXXEHHS TaKOX PO3NOAINEHa 3a HOPManbHIM 3aKOHOM

(x-Xp)?
e 262

1

P(X)= o/ 21
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————(ERCATO3HE )

i3 MaTEMATNYHIIM CMOAIBAHHAM, AKE [OPIBHIOE ICTUHHOMY 3Ha4EHHIO
X, CniocTepexyBaHoi BenniMHm (y HalomMy BUNagKy KoedillieHTa
k), i pvecnepcieto 6. Lle 03Hadae, Lo OKpEME COCTEPEXeHH: 98-
Nge Co60K0 ENEMEHT i3 HECKIHYEHHOI MHOXMHY CNOCTEPEXEHb, AKI
MOXYTb BYTW BUKOHaHI B OHAKOBIX YMOBaX i3 CEPESHbLOI0 MOMIAST-
kol0 G. LI HeckiH4eHHa MHOXIHA MOXIMBIX CMOCTEPEXEHb YTBO-
PIOE HOPMasbHY reHepanbHy CYKYMHICTb, CepepHe apudMeTnyHe
SIK0i [JOPIBHIOE MATEMaTUYHOMY CMOfiBaHHIO, TOBTO 3HAYeHHI0 X ).

Tabmmus 1
3nauenns R, Ilql, U, 1a k, pna nanbhmKie i3 THCKOM aproHy
P, = 1330 Na = const npu Temnepatypi ¢ = 20 °C = const

R, mm U,B u,B ky=0U/0,
95 31,6 192 =6 6,07
10 30,7 162 = 8 5,3
13 29,8 167 =3 5,6
14,5 29,4 164 = 4 9,5
Ta6nmys 2

3nauenns R, llm, U, 1a k, pna nanbHuKis i3 THCKOM aproHy
P, = 2660 Na = const npu Temnepatypi ¢ = 20 °C = const

Y ¢okyci yBarn

3n006yTUi pe3ynbTaT 3anuWeMO CKOPOYEHO:

Xo=X., =S,
Bvpa3 ong koedilienTa & anpokcumyemo KybiyHoo napa6onoio:
ki:alpi+a2pi2+a3pi3’ i=11213, {3]

abo goknapHiLe:
2 3
k1 =a1py +agpi +azpy,

2 3
kg =a1py +agps +asps,

k3 =a;p3 +ayp3 +azp3.
Matoum sHavenHs K, P, P, i P,, p03B'43yEMO CUCTEMY 3
TPbOMa HEBILOMUMY | 3HAX0AMMO KOEDILIEHTN ay, a,, ag:
a, = 0,972107; a, = 0,506-10% a, = 0,694-10-°.
MincTasuBLIN KOBMILIEHTA @y, a,, ag Y hopmyny (3), picTaHe-
MO BIPa3 Ans po3paxyHky KoeqilieHTa nponopLiiHocTi:
k = 0,972-102P - 0,506-10°P2 + 0,694-10-9P3.
Y peaynbrati Maemo 3anexHicTb:
U, = kU,= [(P)U,,
[ns nepeBipky NpaBWMLHOCTI BIKOHAHIX PO3paxyHkiB 064mcnm-

R, Mm u,B u,B ky =040, Mo U, Ans 3HayeHb TUCKY aproHy B nanbHuKy, sKi BinOBifatoTh
5,5 53,1 170 + 9 3.2 TUCKY B MPOBEMEHMX HaMI EKCTIEPUMEHTANbHIX [OCTIMKEHHAX i3
10 51,6 151 + 3 092 nopanbLUoo NobyaoBoio rpachikiB po3paxyHKOBUX Ta EKCNEepPUMEH-
13 501 164+ 2 13 TanbHIX 3aNeXHOCTEl By
14,5 49,5 150 + 2 3 U, = f(B). ,
Peaynsratv 064ncneHb nogaemo y Burnsgi Taén. 9—8.
Tabrmys 3 Tt 5
3navenna B, U, U, 1a k; pna nanbHuKiB i3 THCKOM aprony . domla
P, = 3990 la = const npw Temnepatypi t = 20 °C = const 3nauenns k, llF i po3paxynkoBe 3Hauenns U, npu R = 5,5 mm
R, Mm um’ B u,B ky= uJ/”* P, Ma 1330 1995 2660 3325 3390
5,9 72 164 = 4 2,28 5,09+0,3 | 4,7+0.2 3,1+0,1 | 2,52+0,1 | 2,31=0,1
10 70 154 =9 2,2 ”m’ B 31,5 42,7 53,07 62,74 71,94
13 68 168 + 8 2.5 N 176+9 | 2038 | 166+5 | 158+6 | 1667
14,5 67 150 = 2 2,2
Tabrmysa 4 ) Ta6mus 6
3nauenna R, U, U, 1a k, ans nanbHuKie i3 THckom aprony 3uauenns k, U, i pospanynxose 3uauenns U, npu B = 10 mm
P, = 6650 Na = const npu Temnepatypi ¢ = 20 °C = const P, Na 1330 1995 9660 3395 3390
R, wm Uy B U, ky = U0, k | 56=03 | 47402 | 3101 | 25=01 | 2401
5,9 105,5 167 =9 1,58
: : - : u,B| 307 M6 51,7 61,1 70,2
10 1925 10722 169 171+9 1988 162+5 154+6 1627
+ + + + +
13 99,7 168 = 2 1,68 4 — — — — —
14,5 98,3 158 = 4 1,6
Tabmvus 7
MatemaTuyHe cnogiBaHHs 064MCIOEMO 3a hopMyrIoo 3nauenns k, U, i pospanynxose 3navenns U, npu B = 13 mm
X = liX (2) P, Ma 1330 1995 2660 3325 3390
cp — i»
n i=1 k 56+0,3 4,7+0,2 3,1+0,1 2,5+0,1 2,3+0,1
nen— KiJ'I.bKiCTb cnopTepeXEHb. U, B 29 8 40,4 50,2 59.3 68
[Ivcnepcito S (BMBipkoBWiA CTaHAApT) BU3HA4aeEMO 3a (hopmy- 3} 16629 199+8 15725 14946 15727
noto beccens:
1 & 9
Sep = Z(X i—X Cp) . Ta6mmus 8
n—1 i 3navenns k, U, i pospaxynkose snauenns U, npu B = 14,5 mm
OuiHKy cepenHbOKBAAPATYHOTO BiXWUMEHHS BENNYIHY ch pic- ||| | P, Na 1330 1395 2660 3325 3390
TaHemo 3a popmyrnoi 56+03 | 47+02 | 31+01 | 25+01 | 2,30,
S 1 L U,B 29,4 39,8 49,5 58,5 67,1
Scp = = Z(Xz _ch)z' ¥ , : : : :
Jn n(n—l)l.:1 » 164+9 | 189+8 | 155+5 | 14746 | 150+7
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BucroBkn

+ [pachikn 3anexHocti U, = f(Uq)), nobyaoBaHi 3a po3paxyH-
KOBVMW [aH/MI MOKA3YI0Tb, LU0 PO3PaxyHKOBI T8 EKCEPUMEHTAbHI
3Ha4eHHs U y AOCIIKYBAHIX TO4KAX 36iratoTbCs, TOGTO 3aMEXHICTb
U, = f(U,,). 3anponoHoBaxy Hamu Ans po3paxyHky U, 38 HassHY-
MW [aHUMI, BIBEJEHO NPaBWbHO, TOMY Hafani npu 6yob-akux pos-
paxyHKax Bianafae noTpeda 3HaxoauTL U, — [0CTaTHb0 MaTh Uq).

+ [locnimkeHHs 0cobnusocTer po6oTy NNa3MoBiX NanbHIKIB Y pi3-
HUX PeXMMaX Ta ONTUMI3aLlist iX MyCKOBIX XapaKTepUCTUK BIKOHYETHCS
3 METOl0 3a6e3ney4eHHs CTabinbHOCTI CUrHanis HEKOHTPOIbOBAHO-
r0 BUMPOMIHIOBaHHS, L0 3MiACHIOETLCS 3 6OPTOBOI CHCTEMI 3B’93KY
KA.

¢ [1pn po3pobui HOBKX TVMIB MNa3MOBKX NanbHUKIB 0CO6NMBA
yBara npuingeTbCa eHeproeieKTUBHOCTI, BUCOKM eKcryaTawin-
HUM XapaKTepucTuKam, NpoCTOTi 1 HAGIAHOCTI CUCTEM YMPaBIiHHS
npoLecamm nycky Ta poboTi B Pi3HUX PEXUMAX.

+ [1ponoHyETLCS BUKOPUCTOBYBAT NA3MOBI NabHUKK s 3a-
6e3neyeHHs HagiiHoro 38°a3ky KA npw ioro nycky Ta npOXomKeHHi
LWiNTbHX LapiB aTMOCHEpK.
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A. B. lWLynera, A. B. LLlecpep, []. M. Henoba, M. H. [oxTapb
WCCJIENOBAHVE OCOGEHHOCTEN PABOTbI MCTOYHWUKOB M3JYYEHNS NJIA3MbI B PA3JINYHBIN PEXXMMAX

N9 NOBbIWERNA NOMEXO3ALNILEHHOCTN KOCMUWYECKOI0 ANNAPATA
Onvcarn meTog maeHTngvkaum kocvmmnyeckux annapatos (KA) no HekoHTpomvpyembiv nanyyvenmnsm (HKU), koTopbii 3akmoyaercs
B @Hann3e uany4yexus Goptosoi annapatypsl (BA) 06HapyxeHHoro kocmmnyeckoro o6bekta (KO) v conocTaBneHm ¢ MatemMaTnyeckmmm
MOREnsMN UOEHTNULMPYEMbIX NPOLECCOB, YTO M03BOMT MOBbICUTL KA4YECTBO (DYHKLMOHUPOBAHNS CUCTEMbI KOHTPOMS KOCMUYECKOro
npocTpaHcTBa. [JaHHbl MeTag He ToSbKo 06eCrneyqnT [OMN0NHNTENbHbIE CBEeHNs 0 paboTe 6opToBbIX annaparos wccnenyembix KA, Ho
v no3soamT knaccughmyvposats KO gyHkumormpyromx KA no ocobeHHocTsM paboTel BHYTPEHHVX CUCTEM B MACCYBHOM PEXVME JIOKaLMN.
Knioueebie cnoea: kocmyyeckuii annapat; nnasma; 60pToBasi CUCTEMa HaBUraLi 1 MOBWbHOV CBA3W; NNOTHOCTb MOLHOCTY; Kone-

6aH1g reTepoanHa; AMHaMINYECKasn MOAEMb; KYCOYHO-MMHENHaS annpoKCUMaLms; paauoTeEXHINYECKas CTaHUMS.

0. Shulga, O. Shefer, D. Neliuba, M. Hontar
FERTURES RESEARCH OF PLASIVIA RADIATION SOURCES IN DIFFERENT MODES
FOR INCREASING SPACECRAFT INTERFERENCE PROTECTION

In the article determined, that the power density distribution of the instability process is extremely difficult to estimate by direct
measurements, because its components are small, in comparison with the power of the main frequency component. More accessible
are measurements of time characteristics of frequency instability. Were described a method for identifying spacecraft (SC) by uncon-
trolled emissions (UE), which consists in analyzing the onboard equipment radiation of the detected space object (S0) and comparing
it with mathematical models of the identified processes, what will improve the functioning quality of the space control system. This
method will provide additional information about on-board apparatus (OBA) of spacecraft, and makes it possible to classify SO of func-
tioning spacecraft according to the internal systems operation features in passive location mode.

Keywords: spacecraft; plasma; on-board navigation and mobile communication system; power density; fluctuation oscillator;
dynamic model; piecewise linear approximation; radio engineering station. ~
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